This paper discusses GSM based global wireless sensor network to measure increase of global warming & air pollution. Each motes of the wireless sensor network can cover the area wherever GSM network is available. Each mote consists of temperature, humidity & co2 measuring sensors, equipped with low power consuming GSM module, data logging facility & real time stamp. Motes can communicate with each other but most of the time they communicate with the central receiver. Central receiver is capable of receiving calls from modes, display the data in portable TFT LCD screen & also transmit data to computer through USB. To transmit data sensors generate call to receive station. To receive data receiver first verify the caller ID and then it receives the call. Sensors send or receive data through Dual tone multi frequency (DTMF) and will receive commands through DTMF also. Lots of control system has been designed using DTMF but in this project DTMF tones are used to create all characters of an ASCII table. The number of motes can be connected are unlimited and the coverage area is also unlimited in this project.
INTRODUCTION
Wireless Sensor networks have gained tremendous attention in present research fields. It has unlimited application and significance in environment [1] [2], CO 2 monitoring [3] , agriculture [4] , Habitat monitoring [5] . But all these wireless sensor networks are for limited number of motes and limited coverage area. To cover a big area network need complex routing and large expanses. To overcome this obstacle GSM based wireless sensor network have been designed. In this network sensors will communicate through dual tone multi frequency (DTMF). So far DTMF has been used as commanding tones only with limited signals. There are few research papers where DTMF is used as communication medium in wireless sensor network [6] . Yun Chan Cho and Jae wook Jeon [7] used DTMF of mobile phone. D. Manojkumar et.al. [8] Controlled a robot by a mobile using DTMF tone. To control domestic systems DTMF has been used [9] . Smart phones also have been used to control mobile robots [10] . Human-Robot interaction mechanisms that allow a human commander to control a mobile robot via cellular phone have been developed and successfully tested by Ali Sekmen et.al. [11] and T. Kubik et.al. [12] . Tho Nguyen and Linda G. Bushnell have implemented DTMF communication For Robots using DTMF transceiver [13] . But all of them are used as limited controlling signal. Only 9 buttons has been used just to control relay, cars or communicate etc. In our project using DTMF tone complete ASCII chart have been implemented.
Communication between motes and receiver can be initiated from any one anytime. Motes store sensors data including time stamp in SD memory card. To reduce the cost of communication motes generate call during off peak hour after 12am. Receiver GSM module will remain in auto receive mode. After receiving the call, motes start sending DTMF tones of encoded sensor data. Each mote has GSM modem as DTMF transceiver. From transmitting side the ASCII value of information will be encoded and transmit through DTMF tone. Receiver side will receive DTMF tone and decode it into ASCII value. These decoded data will be fetching to computer through USB. Matlab receives the data and shows it in GUI.
WSN DESCRIPTION
To Develop the WSN each motes are connected with receiver through GSM network. As GSM network is already established worldwide this is the only way to establish a WSN to measure global warming, humidity & CO 2 . Each mote consists of sensors, real time clock module, 2 GB SD card, GSM module & atmega8 microcontroller. 3 sensors are used in each mote, temperature sensor, humidity sensor & CO 2 gas sensor. Real time clock is used to have exact time stamp of each measurement. The RTC module provides time & day, month, year calculations. SD card is used to store the sensor values locally. It might happen that mote does not have enough power to transmit the signal but still motes are capable of logging data in SD cards and data can be collected from SD card manually. To transmit sensors values each mote also has GSM modem. The modem only generates calls after 12am at off peak hour to save the call charge. And heart of each mote is atmega8 microcontroller. It is a small size micro-controller and consumes small amount of power while running in sleep mode. This whole WSN runs on interrupt driven system. After a fixed amount of time interval micro-controller wakes up and collect data from sensors, collect real time stamp, stores data into SD card and then again goes back to sleep. When the time comes to transmit data it wakes up, generate call to receive terminal and transmit all stored data within around 3 to 4minutes. This system runs on battery and GSM modem consumes lots of power. To longer the lifetime of each mote GSM modules is turned on only once each day. Receive terminal is connected with computer. Though this project is focused on global warming but we were unable to place motes in different countries. This project has implemented within Dhaka city with two motes and one receiver.
Heart of each mote is atmega8. Temperature and humidity sensor has 3pins; sensor gives digital output which is connected to PB0 pin. I2C RTC module (Real Time Clock) is connected to pin 27 & 28. SD card module has SPI (Serial Peripheral Interface). MISO, MOSI, SCK & SS pin of SD card module is connected with 16, 17, 18, 19 pins of atmega8. GSM module consumes lots of power that's why the on off pin of GSM module is controlled by atmega8 PD3 pin. GSM module communicates with atmeg8 through UART. RXD of GSM module is connected with TXD of atmega8 and TXD of GSM module is connected to RXD of atmega8. CO 2 sensor communicates through PC1 pin which is an ADC pin.
Fig3: Schematic of receiver module
In receiver circuit arduino is used as microcontroller. With ardruino GSM module is interfaced. Ardruino is connected with computer through USB port. But communication protocol is UART and baud rate is 9600.
WSN DEVELOPMENT
Sensors and other equipments have been chosen specifically for wireless sensor network. Most of the devices consume less power in sleep mode. Here descriptions of equipments are provided bellow.
Sensors
There are two sensors has been used in this project. One is temperature, humidity sensor and another is CO 2 sensor. There are lots of sensors available in market but less power consuming sensors has been selected.
DHT11 temperature-humidity sensor
The DHT11 is low-cost digital temperature and humidity sensor. It uses a capacitive humidity sensor and a thermostat to measure the surrounding air, and output digital values of temperature and humidity to ardruino. 
MG811 CO 2 Sensor
The MG811 is a inexpensive CO2 sensor, Good sensitive co2 sensor. It can detect co2 with good accuracy.
Fig5: CO2 gas sensor front & rear view
MG811 has good sensitivity and selectivity to CO2 & low humidity and temperature dependency. It has long stability which makes it suitable for rough environment. Its ranges are given bellow.

Detection Range: 0 -10,000 PPM CO2  Response Time: <60s  Heater Voltage: 6.0V 
RTC module

SD card module
SD card module is interfaced with microcontroller through SPI interface. A 4GB SD card is used to log data for one year.
Here is the picture of SD card module.
Fig7: SPI SD card module
GSM module
Sim908 has been used as GSM module. SIM908 module is a complete Quad-Band GSM/GPRS module which combines GPS technology for satellite navigation. The compact design which integrated GPRS and GPS in a SMT package will significantly save both time and costs. Power consumption (GSM engine in idle mode) around 77mA. 
Fig8: SIM908 GSM module
Atmega8 Microcontroller
Arduino Uno
The Arduino Uno is a microcontroller board based on the ATmega328. It has 14 digital input/output pins, 6 analog inputs, a 16 MHz ceramic resonator, a USB connection. The Uno differs from all preceding boards in that it does not use the FTDI USB-to-serial driver chip. Instead, it features the Atmega16U2 (Atmega8U2 up to version R2) programmed as a USB-to-serial converter [16] . Arduino Uno has built in USB to sear converter. It makes the task easy to communicate with PC. It can transmit data to Matlab and also able to receive commands from Matlab. Communication protocol is UART. The baud rate of serial communication is 9600. Arduino Uno is capable of communicate in higher baud rate but this is the standard and most stable baud rate for data communication as lots of data don't need to be transferred. In this project serial port3 is used for data transfer.
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MAINT TECHNOLOGY USED
DTMF Tone
DTMF generation is a composite sinusoidal signal of two tones between the frequency of 697Hz and 1633Hz [11] . The DTMF keypad is arranged such that each row will have its own unique tone frequency and also each column will have its own unique tone. Below is a representation of the typical DTMF keypad and the associated row/column frequencies. 
DATA LOGGING:-
Each sensor sends data to receiver and receiver transmit it to computer. Here data logging of temperature and humidity is shown in serial terminal. 
Fig14: logging data of temperature & humidity
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CONCLUSION
DTMF is a reliable technique for very long distance data transmission. Though Genave Super Fast rate of 20/20 (25 tunes per second) from an automatic encoder or Genave decoder responding to a code sent at a blazing DTMF rate of 20/5 also known as 40 digits per second) [17] . If the bits rate can be increased then DTMF will become a good communication way for short distance also. But for long distance and unlimited node wireless sensor network it is very reliable, easy, cheap solution for small amount of data transmission.
